Isolation and primary culture of rat cerebral microvascular endothelial cells for studying drug transport in vitro.
To establish the cerebral microvascular endothelial cell (CMEC) culture system for animals commonly utilized in in vivo studies, we developed a method for isolation and culture of rat CMECs, and the model system was used in preliminary in vitro transport experiments. The isolated rat brains were minced. After an incubation with dispase, a fraction of microvessels was obtained by the dextran gradient. The tissue was filtered and dissociated using collagenase/dispase. After the enzyme treatment, the microvessels were layered onto the top of Percoll gradient and centrifuged for purification. Specific enzyme activities of alkaline phosphatase and gamma-glutamyltransferase in the preparations gradually increased as the isolation process progressed. The isolated cells reached confluence after 5-7 days in culture. The cultured cells had Factor VIII-related antigen and an uptake of acetylated-low density lipoprotein labeled with 1,1'-dioctadecyl-3,3, 3',3'-tetramethyl-indocarbocyamine perchlorate (Dil-Ac-LDL). In the transport studies, thawed cells after several months under -80 degrees C were used. The cultured cells after the freezing preservation also had CMEC characteristics, the same as the cells seeded immediately after isolation. The permeability of [14C]-mannitol, an impermeable marker for blood-brain barrier, was considerably reduced when the cell monolayer was present. The transport of [3H]3-O-methyl-D-glucose was significantly inhibited by the unlabeled compound. Furthermore, 2,4-dinitrophenol, an uncoupler of oxidative phosphorylation, significantly diminished the transport of [3H]L-proline. These results indicated that the cell monolayer obtained in the present study could be applicable to drug transport studies through the blood-brain barrier in vitro.